Development of a time-resolved fluoroimmunoassay for measuring plasma growth hormone in Nile tilapia (Oreochromis niloticus).
Growth hormone is a hormone secreted from the pituitary and is involved in the regulation of most major physiological processes such as growth, development and metabolism. Therefore, an accurate and sensitive detection method is needed for the detection of tilapia serum Gh level. Phage display technology is widely used in the expression of antibody fragments, in which fragments of antibodies are expressed as a fusion with phage proteins and are displayed on the phage surface for easy screening. Time-resolved fluorescence immunoassay (TRFIA) is a microanalysis method developed nearly two decades ago and is one of the most sensitive analytical techniques. With the use of a special lanthanide, the detection background can be distinguished, which can greatly improve the sensitivity of detection. In this report, we cloned the VH and VL DNA fragments from the lymphocytes of rabbits immunized with recombinant Gh and assembled them with a linker to form a single-chain variable fragment (scFv) gene pool. Using phage display technology, we isolated scFv DNA fragments from the pool, which encode a protein that specifically binds to tilapia Gh. We then established Eu-DTTA-based TRFIA for measuring plasma Gh in tilapia. The sensitivity of double antibody sandwich Gh-TRFIA was 0.225 ng/ml, and the linear range of the standard curve was 0.225-250 ng/ml. The intra- and interassay coefficients of variation (CVs) were <9.1 and <4.5%, respectively. The cross-reactivities (CRs) of 1 μg/ml recombinant tilapia somatolactin (rtSl), prolactin (rtPrl) and thyroid-stimulating hormone beta subunit (rtTshb) were 0.042%, 0.472% and 0.036%, respectively. The sensitivity of direct competitive Gh-TRFIA was 0.208 ng/ml, and the linear range of the standard curve was 0.208-500 ng/ml. The intra- and interassay CVs were < 4.8 and < 7.1%, respectively. The CRs of 1 μg/ml rtSl, rtPrl and rtTshb were 0.041%, 0.079% and 0.073%, respectively. In conclusion, Gh-TRFIA is a safe (no concerns about radioactive isotopes), economical, and efficient detection method for the quantification of plasma Gh. Thus, the application of phage display technology for antibody screening and the use of TRFIA for tilapia Gh detection are conducive to research in the field of fish endocrinology.